Two-hundred-and-seventeen children admitted with diarrhoea and 204 unmatched controls hospitalized during the 2-year period from November 1990 to October 1992 were included in this prospective study. Their stool samples were subjected to microscopy, cultures, ELISA for rotavirus and electron microscopy. Human rotavirus (HR V) was detected in 68 (31 per cent) of the stool samples in the study group and 12 (6 per cent) in the control group. There was an increased incidence in the cooler months of the year; typically, most of the affected infants and children presented with vomiting and respiratory symptoms, and had mild to moderate dehydration. Biochemical profile showed normal or hyponatraemia and normokalaemia. A more detailed community-based study of diarrhoeal diseases in Oman is to follow this pilot study.
Introduction
Human rotavirus (HRV) is now known to be the agent responsible for 30-60 per cent of all cases of severe diarrhoea in infants and young children. 1 The epidemiology and clinical features of HRV diarrhoea have been studied in other countries in the Arabian Gulf, but not in Oman. 2 " 5 This prospective study was based on hospitalized children, and was undertaken to study the incidence, epidemiology, clinical features, and biochemical profile of HRV gastroenteritis (GE) in Oman; a comparison of the above data with those from similar studies conducted in other parts of the Arabian Gulf is made.
Materials and Methods
The study consisted of two groups of patients, all admitted to the children's wards of Sultan Qaboos University Hospital, Muscat, between November 1990 and October 1992. The first group of children (the study group) consisted of 217 patients admitted with gastroenteritis (GE), with complaints of passage of frequent (> 4) watery stools per day with or without vomiting. The second group (the unmatched control group) consisted of 204 in-patients admitted during the above period with symptoms other than diarrhoea or vomiting. Sultan Qaboos University Hospital is one of the two main referral hospitals situated in the capital of Sultanate of Oman and received referrals from all of Oman. The stool samples obtained from these children were subjected to the following.
Bacteriology
All samples were examined by established methods for salmonellae, shigellae, and enteropathogenic E. coli (EPEC). Campylobacter selective medium, with Preston's modification, was used for the isolation of campylobacter spp. 6 It was not technically possible to identify enterotoxin-producing strains of E. coli.
Parasitology
Stool samples were analysed for parasite by using direct saline and iodine smears, and formal ether concentration. Crytosporidia were looked for on selected specimens by fluorescent microscopy of auranine-phenol-stained smears.
Virology
Approximately 10 per cent suspension of each fecal specimen was made in phosphate buffered saline by vigorous homogenization in a vortex mixer for 2-3 min. The suspension was then clarified by centrifugation at 10000 g for 20 min. The supernatant of the stool was applied to a Formvar carbon-coated copper grid, negatively stained with phosphotungstic acid, and allowed to dry before examination at a magnification of x 30000 with a Zeiss-900 electron microscope.
The presence of rotavirus in the clarified fecal extracts was determined using a commercial enzymelinked immunosorbent assay (Wellcozyme Rotavirus, Wellcome Diagnostics).
The collected data was coded and compiled using dBase 3 plus program on an IBM PC. Statistical tests were done using KWIKSTAT program. HRV infection was said to be positive if ELISA or EM or both were positive for the same patient. children in the GE group, three had enteric bacteria (E. coli) also in their stools, and two each had giardia and Entameoba histolytica. The pathogens found in these two groups are listed in Table 1 .
The highest incidence of GE was in the age group of 2-23 months (180 out of 217 cases, 83 per cent); HRV diarrhoea was commonest in the age group of 3-23 months and represented 89 per cent of positive cases studied. Only 11 per cent of HRV GE occured after 24 months (Fig. 1) . Figure 2 shows that both viral and bacterial GE was present through out the 24-month study period with a maximum incidence during the cooler months of the year (November to April) as against the warmer months. Only 5 out of 217 children with GE were exclusively breastfed; 67 children received both breast-and bottle feeds and 76 children were on bottle feeds only. was 59:41. The clinical features of children with GE are given in Table 2 . The incidence of diarrhoea was significantly greater (z = 6.6) in low and middle income groups (n = 166, 77 per cent) compared to higher income groups (n = 27, 12 per cent). Most children showed mild or moderate dehydration (mild dehydration: no. = 154, 71 per cent); moderate dehydration: no. = 47, 22 per cent). The serum chemistry in the affected children showed normonatraemia in 174 (80 per cent), hyponatraemia of less than 130 mmol/1 in 38 (18 per cent) and hypernatraemia in five (2 per cent). The serum potassium was normal in 172 (79 per cent), low in 3.5 mmol/1 in 40 (18 per cent) and elevated in 5 (2 per cent). Thirteen children had elevated creatinine. There was no mortality in this group of children with GE. Discussion A specific aetiology for diarrhoea could be established in 65 per cent of children with GE as against the positive enteropathogenic status in 25 per cent of controls. HRV, which is the major cause of diarrhoea in infants and children needing hospitalization, had the maximum percentage detection among these children (31 per cent) as against 6 per cent among controls. This figure compares well with most studies in the Arabian Gulf and elsewhere. El Assouli from Jeddah reported a figure of 5 per cent, 4 whereas Huq et al. from Dammam found HRV in 30 per cent of children. 3 In Bahrain, the studies indicate an incidence of 21 per cent. 3 Over 89 per cent of the HRV infections in the present series was detected in children aged less than 24 months, indicating that infection with the virus is uncommon in older children. The incidence of HRV infection was significantly low in solely breastfed babies stressing the protective role of breastmilk on the infant's gut. 1 It also emphasizes that exclusive breast- feeding protects infants against severe rota virus diarrhoea, but breastfeeding combined with bottle feeding is still not good enough for protection against diarrhoea. 7 Since August 1992 Oman has been promoting baby friendly hospital initiative, that is promoting breastfeeding from birth for 2 years. Thus, in future studies GE should be much less in infants and children less than 2 years. The seasonal fluctuation in the incidence of HRV infection has been well documented in most temperate regions where there is an increased incidence in the winter months. 1 Oman is a subtropical country with a hot, humid summer and a mild winter. In the present series, an increased incidence was documented in the cooler, winter months (Fig. 2) . Similar seasonal incidence has been described from Saudi Arabia, 4 but not in Bahrain. 3 In
Oman, the scanty rainfall occurs during winter and possibly there is an increased risk of contamination of drinking water during this season. A comparison of clinical features of HRV infection and bacterial GE (Table 2) shows that vomiting and associated respiratory symptoms, such as cough and tachypnoea are more common among children with HRV GE. Bloody stools and tenesmus were rare in viral infections and if present, indicate a bacterial aetiology. Biochemically, the children with HRV GE had normal or low sodium; most of these had normokalaemia. Renal dysfunction was rare and transient; these are similar to those found in other reports.
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Dual or mixed infection with HRV and other enteropathogens, namely E. coli, Giardia lamblia, and E. histolytica was found in 10 per cent of children. This is not unusual in areas where infections with G. lamblia and E. histolytica are common pathogens and are often found in otherwise asymptomatic children; 14 per cent of the children in the control group had these pathogens. In a study done in South Africa, 15 per cent of children had mixed infections.
10 Such mixed infections tend to prolong the duration of diarrhoea. 8 None of the children in the study required treatment other than fluid and electrolyte replacement; six children in the study group had prolonged diarrhoea defined as frequent (>4) watery stools beyond 7 days. Four of these were treated with short-term replacement of lactose after it was proved that they had disaccharide intolerance.
Although this project was undertaken primarily to study incidence and clinical features of HRV in Oman, the results obtained so far are not complete yet. There are plans to start a more detailed prospective study of the community including children with milder GE attending the OPD and the peripheral hospital and to have a matched control population with a possible extended study of various serotypes of HRV in the affected children.
